Fluorescence tomography and magnetic resonance imaging of myocardial macrophage infiltration in infarcted myocardium in vivo.
Fluorescence imaging of the heart is currently limited to invasive ex vivo or in vitro applications. We hypothesized that the adaptation of advanced transillumination and tomographic techniques would allow noninvasive fluorescence images of the heart to be acquired in vivo and be coregistered with in vivo cardiac magnetic resonance images. The uptake of the magnetofluorescent nanoparticle CLIO-Cy5.5 by macrophages in infarcted myocardium was studied. Ligation of the left coronary artery was performed in 12 mice and sham surgery in 7. The mice were injected, 48 hours after surgery, with 3 to 20 mg of iron per kilogram of CLIO-Cy5.5. Magnetic resonance imaging and fluorescence molecular tomography were performed 48 hours later. An increase in magnetic resonance imaging contrast-to-noise ratio, indicative of myocardial probe accumulation, was seen in the anterolateral walls of the infarcted mice but not in the sham-operated mice (23.0+/-2.7 versus 5.43+/-2.4; P<0.01). Fluorescence intensity over the heart was also significantly greater in the fluorescence molecular tomography images of the infarcted mice (19.1+/-5.2 versus 5.3+/-1.4; P<0.05). The uptake of CLIO-Cy5.5 by macrophages infiltrating the infarcted myocardium was confirmed by fluorescence microscopy and immunohistochemistry. Noninvasive imaging of myocardial macrophage infiltration has been shown to be possible by both fluorescence tomography and magnetic resonance imaging. This could be of significant value in both the research and clinical settings. The techniques developed could also be used to image other existing fluorescent and magnetofluorescent probes and could significantly expand the role of fluorescence imaging in the heart.